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Abstract 
Metacognition is about actual cognitive processes and products together with any other information that is 
relevant to learning. As children develop metacognitive strategies, they interiorize a body of knowledge that will enable them to 
regulate their learning. In the hearing population there is a clear relationship between metacognition, reading comprehension and 
academic achievement. However, until now there have been very few attempts to assess metacognition in the deaf in an 
appropriate way, despite the fact that the difficulties deaf people have in attaining reading comprehension are well documented. 
This study presents an adaptation of the Scale of Reading Consciousness (ESCOLA, in its Spanish acronym) so that it can be 
used for Spanish sign language and compares the results obtained from its standard and adapted application. This is followed by a 
discussion on the results and the biases in interpretation that can arise from an indiscriminate application of the standard test. 
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1. Introduction 
 There is abundant empirical evidence that the reading level of the deaf is well below the average level of their 
hearing counterparts from results that have been replicated in countries with different cultures and languages (e.g. 
Asensio, 1989; Conrad, 1979; Di Francesca, 1972; Trybus & Karchmer, 1977). 
 Why is there such a difference in the development of the reading process between the deaf and the hearing? The 
answer to this question lies in an analysis of the importance of phonology in word recognition (Herrera, Puente, 
Alvarado & Ardila, 2007). Leybaert (2000) presents various studies which demonstrate that the phonology of 
spelled words is used by some deaf people. The way the deaf acquire phonological knowledge through spoken 
language is different than that of the hearing. In the hearing, phonology is determined by audiovisual experience, 
whereas in the deaf it is influenced by other experiences, such as lip reading, fingerspelling, sign language, reading 
and other visual cues. The extraction of regularities from phonology and spelling is only possible if systematic 
relations exist.  defend the use of cued speech (a system complementary to lip 
reading that facilitates the visualization of invisible phonemes, thereby eliminating ambiguities) and maintain that if 
the deaf use this strategy when they begin reading (or before) they easily learn the grapheme-phoneme relation 
through spelling words, in much the same way as the hearing do.  
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 Apart from the phonological component, other linguistic factors have been used as a possible explanation for 
reading deficit in the deaf. Particularly prominent among these is lack of vocabulary (Waters and Doehring, 1990). 
At certain ages, bursts of autonomous vocabulary appear in hearing children, a phenomenon that is not found in the 
deaf population (Goldin-Meadow, 1985; Gregory & Mogford, 1981; Mohay, 1984). This is with reference to oral 
language vocabulary as there is no difference in the evolution of vocabulary in sign language. The explanation for 
this anomaly is the frequent use of the oral method, which has negative repercussions on lexical acquisition. In these 
cases, when deaf children start primary school they have an oral language vocabulary of hardly 200 words, a rate 
considered insufficient for initiation into reading (Meadow, 1968, 1972). Bilingual educational programs supported 
by sign language produce better results with respect to lexical development than programs that are limited 
exclusively to the pure oral method (Alvarado, Puente & Herrera, 2008; Puente, Alvarado & Herrera, 2006). 
Schlesinger and Meadow (1972) noted a lexical explosion in 3- and 4-year old children with a vocabulary of 604 
words, indicating a significant increase with respect to levels obtained with the oral method.  
 With respect to possible strategies for tackling learning deficits, there is growing recognition of the importance 
of metacognitive skills (Mayor, Suengas & & Winograd, 1990; Sills, 2009). Among other 
objectives, the assessment of metacognition is useful for establishing which tasks should be proposed to the reader 
in order to: a) improve those aspects in which the minimum level required is not attained; b) learn new strategies or 
skills that facilitate assimilation of the contents of a text; c) boost confidence in the correct completion of certain 
reading tasks, and d) undertake a more effective study related to time spent and results achieved. 
 At the present time, the only standard procedure for assessing metacognition in the Spanish language is the Scale 
of Reading Consciousness, known as ESCOLA ( & Alvarado, 2009). Its theoretical framework is 
based on the approaches of Borkowski (1985), Brown (1987), Flavell (Flavell, 1987; Flavell & Wellman, 1977) and 
Schraw and Moshman (1995). The ESCOLA is an instrument designed to measure metacognitive processes during 
reading, with two objectives: firstly, to evaluate how those taking part perceive themselves as readers, and secondly, 
to determine which strategies they believe are best for resolving the difficulties that, hypothetically, they will meet 
in the future. To do the test, children and young people are required to reflect on particular aspects, such as: a) the 
level of reading efficiency (What are my strengths/weaknesses?), b) the level of difficulty of the task (Is it 
easy/difficult?), c) harmonization of the task with available resources (Do I have enough resources for the task in 
hand?), d) regulation and control of the reading process (Which strategies should I employ?), and e) evaluation 
(How do I assess my progress and reading product?). The ESCOLA also incorporates the text variable, which 
includes elements such as vocabulary, ideas expressed in the text, its structure, its coherence, and what the author 
wishes to transmit; in other words, the key elements  
 Psychometric studies on the & Alvarado, 2009) show how the greatest precision 
attained in the test is for low and medium-to-low levels of aptitude. This result is highly significant for use with 
populations having poor reading and writing skills, as is the case for deaf subjects. Our hypothesis on the low 
reading performance generally observed in the deaf population is that their reading difficulties are related to a deficit 
in executive function. Executive function is an important indicator of the processes of metacognitive self-regulation: 
planning, monitoring and evaluation. Strategic reading behaviour unfolds in accordance with the variables of person, 
task and text. In order to test the hypothesis that metacognitive skill is less developed in deaf students, without the 
barrier created by their lower access to written language, the ESCOLA test was adapted to Spanish sign language 
and the results obtained by deaf schoolchildren were compared with those of hearing children at a similar stage of 
schooling. 
2. Method 
2.1. Sample 
 Twenty-three deaf students took part in the study. 12 were at primary school and 11 at secondary school. The 
average age was 12.87 years (Sd = 1.79) and there were 15 males and 8 females. Data on the deaf students was 
compared with a sample of 289 hearing students, of whom 139 were at primary school and 150 at secondary school. 
The average age of the hearing students (155 males and 134 females) was 11.22 years (Sd = .89). 
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2.2 Procedure 
 
 The ESCOLA test was adapted for Spanish sign language by a team of signing experts, consisting of both deaf 
and hearing professionals from the Language Center of the Complutense University of Madrid. Each of the test 
questions and answers was recorded on video and subsequently run on a multimedia platform for individual 
computer administration. Once adaptation was completed, the test was given to signing teachers who use Spanish 
sign language for teaching the deaf. The teachers assessed the quality of the computer tool and made a series of 
suggestions that were incorporated into the final adapted version. A training test consisting of simple questions was 
also given to learn how to use the tool, and the adapted test was finally applied to the deaf children. 
 
2.3 Results 
 
 Figure 1 shows the ESCOLA scores. It can be seen that deaf students have less knowledge of metacognitive 
strategies than hearing students at similar stages of education; the number of strategies known or mastered by deaf 
students in secondary school is actually similar to that of hearing students at the primary level. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 A second analysis was aimed at assessing whether the differences found between the deaf and the hearing were 
present in some or all of the processes measured by the ESCOLA. To this end, a repeated measures ANOVA was 
carried out. The ANOVA revealed a significant main effect of the Group (deaf and hearing), F(1, 308) = 39.15,  p < 
.001, the Level of studies (primary, secondary), F(1, 304) = 12.76, p < .001, and the degree of knowledge of the 
Figure 1. Box plot of the percentage of metacognitive strategies known to deaf and hearing 
primary and secondary school students. Horizontal lines indicate the 50th, 25-75th and 10-
90th percentiles and white circles. Outliers are plotted as white dots. 
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Processes (planning,  monitoring and evaluation),  F(2, 616) = 5.08,  p = .006. In the significance limit, interaction 
of the Group x Level of studies x Processes was observed, F(2, 616) = 2.80, p = .062. See Figure 2. 
 
 
  
 
 
 
 
 
3. Conclusions 
 Adapting the ESCOLA metacognition test to Spanish sign language allows us to assess the knowledge and 
mastery of metacognitive strategies in deaf students who are proficient in sign language as their usual channel of 
communication, following the observation that they are below those of hearing students at the same stage of 
schooling. This result supports the hypothesis that the lower reading level found in deaf children is related to poorer 
knowledge and use of metacognitive strategies, even when they are integrated in groups of hearing students and 
their access to and training in these skills should therefore in principle be similar. 
  A more detailed analysis of processes shows that the greatest deficit for deaf children at primary school lies in 
evaluation, a process developed at the outset by hearing children. This may be due to the fact that hearing children at 
this stage accept the evaluation process as just another normal classroom task. At the secondary education stage, 
hearing students totally accept metacognitive processes, whereas deaf students still show poorer knowledge. This is 
more marked in processes of monitoring or metacognitive self-regulation, which points to executive function 
problems. 
 Finally, although generalization of the results of the present study is limited by the small size of the sample of 
deaf students, it is nevertheless a first step towards understanding the relationship between metacognition and 
reading comprehension in the deaf. The study also contributes by reflecting on the need to enhance 
metacomprehension through specific interventions aimed at the learning and mastery of planning, monitoring and 
evaluation strategies as a mechanism for improving reading and writing skills in deaf schoolchildren. 
Figure 2. Level of knowledge of the processes involved in metacognition in primary school (left graph) 
and secondary school (right graph). Deaf students are represented by the solid line and hearing students 
by the dotted line 
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